Fossil fuel divestment is discussed controversially with regard to its financial consequences and its effect on decarbonizing the economy. Theory and empirical studies suggest arguments for both, financial underperformance and outperformance of divestment. Therefore, our first research objective is to understand the financial effect of divestment. The second objective is to analyze the influence of divestment strategies on the carbon intensity of portfolios.
Introduction
According to the Intergovernmental Panel on Climate Change (IPCC), no more than onefifth of the current proven fossil fuel reserves can be burned to mitigate climate change (McGlade & Ekins, 2015; Meinshausen et al., 2009) . Consequently, fossil fuel divestment is seen as a potential activity to achieve this goal (Gillan & Starks, 2000; Guay, Doh, & Sinclair, 2004) . In response, a number of well-known institutional investors started reducing their investment in the fossil fuel industry (Mooney, 2017) because of both, ethical (Clark & Monk, 2010) and financial (Rubin, 2016) reasons. They are afraid of reduced returns caused by stranded assets (Ansar, Caldecott, & Tilbury, 2014; Green & Newman, 2017) occurring through the devaluation of fossil fuel assets that cannot be burned without exceeding the 2°C goal. Furthermore ethically motivated investors divest, to reduce the carbon 1 footprint of their portfolios (Frankel, Shakdwipee, & Nishikawa, 2015; Scipioni, Manzardo, Mazzi, & Mastrobuono, 2012) . Other investors divest to influence the fossil fuel industry to reduce their carbon emissions (Arabella Advisors, 2015; Dawkins, 2016) .
Though climate change related investment risks and divestment are discussed intensively in public and in the investment community, analyses of carbon related financial risks did not find significant entrance into the academic research (Diaz-Rainey, Robertson, & Wilson, 2017) . With regard to the effect of divestment in other fields, for instance, activities that addressed the SouthAfrican apartheid regime, a number of studies exist suggesting mixed results with regard to financial and social impacts (Arnold & Hammond, 1994; Gosiger, 1986; Grossman & Sharpe, 1986; Kaempfer, Lehman, & Lowenberg, 1987; Lansing & Kuruvilla, 1988; Lytle & Joy, 1996; Montgomery & Thomas, 1988; Rudd, 1979) . Though some similarities between the anti-apartheid divestment movement and the fossil fuel divestment movement exist (Hunt, Weber, & Dordi, 2017) , results from the first cannot just be transferred to the latter, mainly because fossil fuel divestment can be driven by both, ethical and financial reasons.
Research on the financial effects of fossil fuel divestment is sparse with the exception of a few recent studies by Henriques and Sadorsky (2017) who found that fossil fuel divestment increased the financial returns for investors and by A. Trinks, Scholtens, Mulder, and Dam (2018) who suggest that divestment portfolios are not negatively affected by the exclusion of fossil fuel stocks.
To further contribute to the knowledge about fossil fuel divestment, our first research question addresses financial consequences of divestment. We analyze, whether fossil fuel divestment leads to lower returns of investment portfolios because of a reduction of the number of investable constituents based on exclusion, whether divestment increases financial returns because of the exclusion of assets that could be stranded or are at risk with regard to climate regulations, or whether divestment does not have any effects on financial returns.
Though some studies on the carbon intensity of mutual investment funds have been conducted based on industry analyses (Koellner, Suh, Weber, Moser, & Scholz, 2007; Koellner, Weber, Fenchel, & Scholz, 2004) , studies about carbon footprints (Wackernagel et al., 1999) of divestments strategies are sparse because former divestment strategies, for instance addressing the tobacco industry or the South African Apartheid regime, rather addressed social than environmental issues. Furthermore, Ritchie & Dowlatabadi (2015) , for instance, suggest that divestment conducted by institutional investors does only have a small effect on the carbon footprint of their portfolios. Consequently, it is hard to argue that divestment contributes to climate change mitigation, if the carbon footprint of the divestment strategy does only change marginally.
Therefore, our second question is to which extent different fossil fuel divestment strategies decrease the carbon intensity of a portfolio. Answering the second question will extend the knowledge about the carbon intensity of different types of divestment portfolios (Weber, 2014) and contributes to the literature about the carbon related impact of different divestment strategies.
This study analyzes the effects of different divestment and re-investment strategies on both, the financial return and the carbon intensity of the Canadian stock index TSX 260 between beginning of 2011 and August 31, 2015. The Canadian stock index has been selected because it incorporates a high number of fossil fuel related industries with global outreach, such as oil, natural gas, and mining. Different divestment and re-investment strategies have been analyzed using Carhart's Four-Factor Model (Carhart, 1997) and through the assessment of the carbon intensity of different portfolios.
The results of the study suggest that divestment from the fossil fuel sector increases the risk-adjusted financial returns though it limits the investment universe. This result is in-line with recent studies analyzing the US market (Henriques & Sadorsky, 2017; A. Trinks et al., 2018) . We conclude that investments in the fossil fuel sector are at risk because of climate change risks that have been priced by financial markets. Furthermore, we find that re-investment into the Canadian low-carbon industry creates lower financial returns compared to re-investment according to industry weights. Finally, our results suggest that the divestment portfolios have a significant lower carbon intensity than the conventional benchmark, and that divesting from both, the energy industry and utilities decreases the carbon intensity most (see also Ritchie & Dowlatabadi, 2014) .
This paper contributes to the academic literature on the financial and carbon related effect of fossil fuel divestment on financial returns. The results demonstrate that divestment is not only an ethical strategy but that it helps to manage current and future financial risks arising from climate change, such as stranded assets. With regard to the effects of different divestment strategies on the carbon intensity of portfolios, we conclude that stricter divestment strategies, excluding more fossil fuel stocks, results in higher risk-adjusted returns and lower carbon intensity than divestment approaches excluding less stocks. Furthermore, we conclude that the correlation between the carbon exposure of the portfolio and the risk-adjusted financial return demonstrates that divestment can be in-line with fiduciary duty (Waitzer & Sarro, 2012) , an aspect that is important for institutional investors. Finally, we contribute to theory by broadening the discussion about the financial performance of sin stocks through the inclusion of fossil fuel stocks. We conclude that the Canadian financial market is characterized by high social norms that reduce the financial performance of fossil fuel stocks (see also Fauver & McDonald, 2014) .
Literature Review
There are many studies that analyze the performance of socially responsible investing (SRI) compared with conventional investments (see Friede, Busch, & Bassen, 2015 for an overview). These studies report mixed results. Some of them suggest that SRI performs similar to conventional investment (Barnett & Salomon, 2003; Chegut, Schenk, & Scholtens, 2011; Louche, 2001 ) because the applied environmental, social, and governance criteria correlate with financial criteria or because the use of environmental, social and governance (ESG) criteria does not decrease the variance of the investment universe. Other studies argue, based on a portfolio theory perspective (Markowitz, 1952) , that SRI has a lower financial performance than conventional investments because of a reduction of the investment universe. Another group of studies argues that costs of SRI are higher because of the need to analyze additional nonfinancial criteria (Bessembinder, 2016; Chong, Her, & Phillips, 2006) . A third group of studies suggests that SRI has a higher financial performance than conventional investments because of a positive correlation between CSR and CFP (Lin, Chang, & Dang, 2015; Wang, Dou, & Jia, 2015) , social norms (Fauver & McDonald, 2014) , and because of a lower volatility of SRI portfolios (Becchetti, Ciciretti, & Giovannelli, 2013; Nofsinger & Varma, 2014) .
One theoretical explanation for SRI having a higher financial performance than conventional investments is based on the assumption that corporate social performance (CSP) is correlated with financial performance. Consequently, investing in stocks of firms with high CSP leads to higher financial performance. Waddock and Graves (1997) used good management theory and argue that higher CSP increases stakeholder relations and consequently increases financial performance with relatively low costs (Moskowitz, 1972) , and addresses long-term risks and volatility (Renneboog, ter Horst, & Zhang, 2008) .
Social norms are the second theoretical concept explaining that SRI has a higher performance than conventional investment. Research on the influence of social norms on ethical and sin stocks delivers theoretical arguments for both, outperformance and underperformance of SRI. In markets with higher social norms, so-called sin stocks underperform while they outperform their conventional peers in markets with low social norms (Durand, Koh, & Limkriangkrai, 2013; Fauver & McDonald, 2014; Hong & Kacperczyk, 2009 ). Liston (2016) , however, argues that investor sentiment is another important driver for the outperformance of sin stocks. Thus, fossil fuel stocks are expected to underperform in market with high social norms regarding climate change.
Theoretical arguments for a lower performance of SRI are mainly based on portfolio theory (Markowitz, 1952) . Often, these studies hypothesize that SRI portfolios have a lower riskreturn ratio since they exclude investments from the investible universe because of non-financial reasons. Such an exclusion contradicts modern portfolio theory stating that mean-variance efficient portfolios are not achievable under this condition (Geczy, Stambaugh, & Levin, 2005; Gregory & Whittaker, 2012; Tippet, 2001 ) if financial and ethical criteria are not correlated.
While the studies mentioned above address SRI in general, this study focuses on divestment and particularly fossil fuel divestment. In contrast to other SRI strategies, divestment is a pure exclusionary strategy, rejecting investments in stocks that are connected with controversial political regimes, such as the South-African apartheid regime (Kaempfer et al., 1987) , or belong to a controversial sector, such as the fossil fuel industry.
Hence, fossil fuel divestment addresses the impact of carbon intensive fossil fuel production on climate change (Ekwurzel et al., 2017) , and consequently advocates divestment from the fossil fuel industry (Ritchie & Dowlatabadi, 2014 (Howard, 2015) . Well-known institutional investors, such as the Rockefeller Foundation, the Norway Pension Fund, the New York City pension funds (Eltman, 2018) , and other institutional investors announced that they divest from coal and the fossil fuel sector (Arabella Advisors, 2015; Cripps, 2014) , to balance their financial and moral responsibility (Sievänen, Rita, & Scholtens, 2017) .
With regard to financial consequences of divestment, many studies analyzed the antiapartheid divestment movement and how divestment from South African stocks influenced portfolios risks (Rudd, 1979) . Posnikoff (1997) , for instance, found that US firms, announcing divestment from South Africa, experienced an increase in their share price. Grossman and Sharpe (1986) suggested that excluding South African stock decreased the financial performance of a portfolio but that the increase of small stocks caused by divestment balanced the decrease. Financially, advocates of the divestment campaign state that divesting might be a way to avoid financial losses resulting from the potential burst of the carbon bubble and due to stranded assets (Ansar et al., 2014) . This hypothesis is supported by newer academic studies. Henriques and Sadorsky (2017), for instance, found that divesting from fossil fuel and investing in clean energy increased financial returns because of the higher performance of clean energy stocks.
Finally, another study argues that divesting from fossil fuels does not harm financial returns because fossil fuel stocks do not outperform other stocks on a risk-adjusted basis and that they do not contribute to diversification (A. Trinks et al., 2018) . In contrast to the first two studies, Bessembinder (2016) argues that the costs of using additional criteria to exclude certain industries from the investment universe are higher than for conventional investments and therefore, also the financial returns are lower. Finally, opportunity costs have been identified for SRI that exclusively applies exclusion as non-financial decision criteria (P. J. Trinks & Scholtens, 2015) .
Both, empiric studies and theory suggest arguments for higher and lower financial returns of fossil fuel divestment compared to conventional investment. Therefore, our first research objective is to understand the financial effect of different divestment strategies. Consequently, our fist research question is whether different divestment strategies have an impact on the financial performance of investment portfolios.
Next to the financial consequences of divestment, many ethically driven investors divest because they strive to reduce the carbon footprint of their investments. With regard to this explicit effort to contribute to climate change mitigation, a recent report lists direct and indirect impacts of divestment (Ansar et al., 2014) . The authors find that direct impacts on fossil fuel companies are rather limited because the maximal capital that can be divested in the industry is rather small and conventional investors will take the opportunity and invest into the industry.
Changes in market norms caused by leading investors, however, might have a broader impact, because the market will follow the lead investors.
A further impact, mentioned by Ansar et al. (2014) , is the stigmatization of the industry.
Stigmatization might lead to more restrictive legislation, depreciation of the value of fossil fuel resources, and to efforts of fossil fuel companies to increase their environmental performance in order to dilute stigmatization. An Australian study even concludes that divestment and divestment announcements will lead to greater action on climate change on policy and organizational levels (Linnenluecke, Meath, Rekker, Sidhu, & Smith, 2015) . Other studies describe divestment as a form of private governance that might lead to the economic and political change that is needed to address climate change (Ayling & Gunningham, 2017) .
To assess the carbon intensity of portfolios, including divestment portfolios, carbon footprinting can be applied (Wackernagel & Rees, 1997) . The method has been used, for example, to disclose a company's annual equivalent carbon emissions output under the European emission trading scheme. Consequently, investors also use carbon footprinting to assess the carbon intensity of their investment portfolios.
Based on carbon footprinting, studies analyzed the financed emissions of banks and found that they make them vulnerable to reputation issues (Collins, 2012) . Another analysis suggests that SRI mutual funds have a lower carbon footprint than conventional funds because they tend to invest into industries with lower carbon emissions (Koellner et al., 2007; Koellner et al., 2004) . Applying a carbon intensity calculator on an endowment fund, however, found that fossil fuel divestment that takes risk-return into account did reduce the carbon intensity of the portfolio less than expected because of mandated investment strategies and the economic structure of the financial market (Ritchie & Dowlatabadi, 2014) . Therefore, the second objective
of this study is to analyze the carbon intensity of various fossil fuel divestment portfolios to understand whether different fossil fuel divestment strategies vary with regard to their impacts on the carbon intensity of a portfolio and whether there is a correlation between the carbon intensity of divestment strategies and their financial performance. Together with the results for the first research question on financial returns, results for the second research question will contribute to carbon related financial decision making that is based on both, financial and climate related effects.
Methods and sample
The study analyses the Canadian financial market because it is a market with a high fossil fuel sector and high carbon emitting industries ratio. Studies argue that in Canada, because of the dependency on fossil fuel, divestment would not be possible without being exposed to higher risk (Ritchie & Dowlatabadi, 2015) . Other studies on SRI in Canada, however, proposed a positive correlation between CSP and financial performance for Canadian firms (Makni, Francoeur, & Bellavance, 2009 ), but did not suggest significant differences in the financial performance of responsible investment funds and conventional funds (Bauer, Derwall, & Otten, 2007) . Weber (2016) , however, found that Canadian funds that are less exposed to climate risks outperform their competitors with higher climate risk exposure and Rubin suggests that fossil fuel divestment will increases financial returns in Canada (Rubin, 2016) .
In-line with a recent study by A. Trinks et al. (2018) , we compared expected and actual risk-adjusted returns of different investment strategies using Carhart's four factor model.
Furthermore, we analyzed the carbon intensity -Scope 1 and Scope 2 carbon equivalent emissions divided by sales -of different divestment strategies in-line with other studies addressing corporate carbon emissions (Canadell et al., 2007; Roberts & Grimes, 1997; Tang & Luo, 2014) .
The following sections start with describing the methods for the financial analysis.
Second, our methods to calculate the carbon intensity of the different investment strategies will be explained. Third, we describe our divestment and re-investment methods. Finally, we present our sample.
Calculation of expected returns
We used Carhart's four factor model Carhart (1997) replications and used a robust regression model for estimating the standard errors using the Huber-White sandwich estimator (Freedman, 2006) .
Carbon intensity
Carbon intensity is a wide-spread method used in academic studies to evaluate carbon emissions compared with macroeconomic and financial indicators. Macroeconomic studies calculate carbon intensity as carbon emissions per Gross World Product (Canadell et al., 2007) and per Gross Domestic Product (GDP) (Roberts & Grimes, 1997) . Another study combined carbon emissions, GDP growth, and human wellbeing to calculate the carbon intensity of humanwellbeing (CIWB ) (Jorgenson, 2014) .
On a microeconomic level, carbon intensity has been calculated for companies, industries, and equity funds as a relative measure instead of absolute carbon emissions (Hoffmann & Busch, 2008) to assess Scope 1 and Scope 2 CO2e emissions per financial unit.
Although some studies used cash-flow or financial market indicators, many studies use sales as the financial denominator to evaluate corporate carbon intensity because it considers cradle-togate value creation (Busch, 2010; Hoffmann & Busch, 2008) . Furthermore, carbon intensity based on sales as the financial denominator is comparable across companies and industries (Tang & Luo, 2014) , and has been used in 8 of 20 studies that used accounting indicators referenced in a review study (Busch & Lewandowski, 2017) .
The method results in the average carbon intensity of the benchmark and each divestment strategy (Equation 2). analyzing the carbon intensity of the healthcare sector (Chung & Meltzer, 2009; Eckelman & Sherman, 2016) and of other industries (Hendrickson, Horvath, Joshi, & Lave, 1998; Suh, 2005) .
To test for biases because of missing carbon data we conducted a logit regression with the availability of carbon data -categorized in yes and no-as dependent variable and the 
Divestment and Re-investment Approach
Using the S&P TSX Composite Index (S&P TSX) as the starting universe, the study applied six divestment strategies based on GICS classifications. Consequently, we created six portfolios by divesting in different ways from fossil fuel related industries. The divestment strategies were: 
Energy Sector (ES):
Divestment from the energy sector (GICS: 1010), excluding companies of the Renewable Electricity subindustry (GICS: 55105020).
Energy + Utilities (EU):
Divestment from the companies from the energy and utilities sectors (GICS: 1010, 5510), excluding companies of the Renewable Electricity subindustry (GICS: 55105020).
The divestment strategies are based on common strategies that are applied by representatives of the divestment movement and mainly address the fossil fuel energy sector and utilities as the supplier of fossil fuels (Alexeyev et al., 2016; Fossil Free Indexes, 2017; Geddes, Goldberg, Tymoczko, & Branch, 2014) . The strategy starts with divesting from the energy subindustry with the highest carbon emissions (sub-industry Coal and Consumable Fuels) and includes energy sub-industries according to their carbon emissions in a descending order and finally divests from utilities.
Funds from the divested stocks were re-invested in two ways. The first approach re-invested the divested funds into the remaining constituents within the portfolio according to their weight. The objective of this approach was to follow a pure divestment approach to understand the active return related to the act of divesting without re-investing in green stocks. The divested portfolios were constructed in the same manner as the S&P/TSX universe. Therefore, the weight of any constituent in the divested portfolios could still be calculated as the stocks' float market capitalization outstanding divided by the summed float market capitalization of the portfolio.
While excluding stocks is the main method used by divestment campaigns, it can be combined with other methods, such as positive selection. As discussed above, the DivestInvest movement, for example, combines exclusionary strategies with investment strategies in renewable energy industries or other climate solutions (www.divest-invest.org). Hence, DivestInvest re-invests into companies whose core business is the development of green technologies and sustainable infrastructure solutions. In our study, the divested capital has been invested in the S&P/TSX Renewable Energy and Clean Tech Index issued by Sustainalytics (http://us.spindices.com/indices/equity/sp-tsx-renewable-energy-and-clean-technology-index).
The results for the re-investment into all industries presented below demonstrate that comprehensive divestment strategies that divest from a number of fossil fuel sub-industries increase financial returns and Sharpe ratios. Therefore, we did not analyze the green reinvestment approach for all six strategies. Rather, it was helpful to analyze three strategies to understand the financial trade-offs between re-investment in all industries vs using the DivestInvest approach that re-invests into the green industry. Therefore, only the 2nd, 3rd and 5th divestment strategy was analyzed for the DivestInvest approach.
Sample
The period used was five years, between January 1, 2011 and August 31, 2015. It was selected to avoid biases due to the 2008 financial crisis and the availability of data for carbon related information of the index' stocks. The S&P/TSX Composite index was chosen as the investible universe because it is the broadest index to reflect the overall Canadian equity universe with approximately 70 percent of all market capitalization.
Data sources were Fundata (see Hunt, 2016) 
Results
First, we present the descriptive statistics of the divestment portfolios' financial indicators, followed by the results of Carhart's Four Factor model. Furthermore, statistics for the carbon footprint associated with divestment are presented.
Descriptive statistics for financials
This section presents the results of the descriptive statistics of the benchmark and the divestment portfolios addressing the first research question about differences between the benchmark and the divestment strategies with regard to financial returns.
The sector weights of the benchmark and the different divestment portfolios are presented in Table 1 . The divested funds from the energy sector have been distributed evenly over all remaining sectors. For instance, the weight reduction of 8.3 percent of the CCU200 portfolio has been evenly distributed to all remaining shares in the portfolio.
About here Table 1 .
The descriptive statistics of the financial indicators of the S&P TSX Composite Index and the different divestment portfolios are presented in Table 2 . The S&P/TSX Composite portfolio is used as the benchmark in this analysis.
Insert Table 2 .
As presented in Table 2 , the total return of the divestment portfolios (12.35 to 21.28 percent) is higher than for the benchmark (11.30 percent). The same holds for the annualized return (2.36 percent for the benchmark vs 2.57 to 4.32 percent for the divestment portfolios). Obviously, the number of constituents of the divestment portfolios is smaller than of the benchmark portfolio. Furthermore, as described above, the weight of the energy sector decreases with the divestment strategies 1 to 6 and is lower than the benchmark for all divestment strategies. Finally, the lower number of constituents of the divestment portfolios increases the average weight distribution per constituent. After having re-invested the divested capital into all constituents and industries within each portfolio (see Table 1 ), the second approach re-invested the divested funds into green economy securities to analyze whether re-investing the divested capital into securities that directly support the growth of the green economy is financially competitive. was lower than the risk of the benchmark (9.91 percent).
Insert Table 3 .
As shown in the cumulative returns graph (Figure 2 ), the Green Index underperformed the benchmark and the DivestInvest portfolios. Therefore, any significant investment within this index decreases the returns of the divestment portfolios. However, as suggested by the results above, divesting from Canadian firms within the Carbon Underground 200 and re-investing into the Green Index was a more beneficial strategy than completely divesting from the energy sector and re-investing into the Green Index.
Results of Carhart's Four Factor Model
In order to address our first research question whether divestment changes the financial returns of portfolios, we used Carhart's Four Factor Model to analyze the financial performance of the benchmark and the various divestment portfolios. As r 2 and the p-values suggest, the model is able to predict the expected returns of the divestment portfolios (see Table 4 ). Robustness tests using bootstrapping and robust regression suggest the same results for r 2 and the same significance level as the OLS regression and did not result in different expected returns.
The risk premium coefficient of the portfolios ranged from .81 to .98. These results demonstrate that one factor (risk premium) predicted most of the variance of the expected returns within this period and sample set. Risk premium is the coefficient representing systematic risk whereas the other three coefficients represent the idiosyncratic risks. Hence, the returns of the portfolios are mainly driven by systematic (market) risk while the idiosyncratic (stock specific) risk is less influential.
Because a well-diversified portfolio helps to eliminate idiosyncratic risk, and given that these portfolios are quite large, the smallest being the EU portfolio comprising of 175 stocks, these results are not surprising. Nonetheless, the result demonstrates that an investor remains well diversified within the market, even after divesting the entire energy sector, and that investors are being compensated for the systematic risk.
Furthermore, alpha was positive for the divested portfolios (A, B,C) and negative for the divested portfolios that re-invested in the green index (D, E, F) , indicating that the abnormal excess returns are positive for the divestment strategies with weighted re-investment and negative for the strategies with re-investment into the green index.
Insert Table 4 .
Carbon intensity of the divestment strategies
This section presents the results for the second research question, whether the benchmark and the divestment portfolios have different carbon intensities. We present the sector weights, the carbon intensity of the sectors, and the weighted carbon intensity calculated by multiplying the sector weights with their carbon intensity in Table 5 . The average carbon intensity of the benchmark portfolio over five-years has been 64.44 t CO2e/$million. The standard error of the average increased by 1.19 percent using bootstrapping with 50 iterations compared to standard mean calculation. The carbon intensity of the different strategies is .2 and .7 percent smaller for Coal and CEES respectively, and drops to 60.68 t CO2e/$million for CCU200 compared to 64.44 t CO2e/$million for the benchmark. The biggest reduction, however, is achieved through the additional divestment from the utilities sector in the EU portfolio (14.79 t CO2e/ $million).
Insert Table 5 . Figure 3 presents the differences between the carbon intensity of the benchmark portfolio and the divestment portfolios. Though the carbon intensity of the divestment portfolio is smaller than for the benchmark, the biggest change is caused by divesting from both, the energy sector and utilities (77 percent). The remaining divestment strategies decreased the carbon intensity between .17 percent for Coal and 17.54 percent for the ES portfolio. Redistribution of energy divestments to other industries, however, increases the weight of utilities that have a high carbon intensity.
Insert Figure 3 .
Discussion & conclusion
This study analyzes the financial and carbon related effects of divestment. The results suggest that different divestment strategies including re-investing in green industries increases the riskadjusted returns compared to the benchmark and decreases the carbon intensity of the portfolios.
Furthermore, we find that stricter divestment approaches, excluding more fossil fuel related stocks, have higher risk-adjusted returns and a lower carbon intensity than less strict approaches.
The results contribute to the knowledge about the connection between fossil fuel divestment strategies and risk-adjusted financial returns. Earlier studies on divestment rather addressed one divestment strategy, such as divesting from the fossil fuel sector (Henriques & Sadorsky, 2017; A. Trinks et al., 2018) and did not differentiate between different divestment strategies. This study, however, uses different investment and re-investment strategies and compares them with regard to their risk-adjusted financial returns. Furthermore, we also analyze the carbon intensity of the different strategies including the connection between carbon intensity and risk-adjusted financial returns. Finally, the study contributes to the knowledge about divesting in a markets with high exposure to high carbon emitting industries, such as the Canadian market.
In contrast to theoretical expectations based on portfolio theory (Markowitz, 1952) , we conclude that divestment increases risk-adjusted returns, because it rather reduces the ratio of risky stocks instead of the diversity of the Canadian stock index. This can be explained by the market pricing the risk of stranded assets and increasing climate change related regulations, such as cap-and-trade mechanisms as systematic risks for the fossil fuel industry (Ansar et al., 2014; Battiston, Mandel, Monasterolo, Schuetze, & Visentin, 2017; Rubin, 2016) . Consequently, being a member of the fossil fuel industry is correlated with higher financial risks.
Furthermore, the results of this study contribute to the knowledge about the acceptance of a social norm -in this case the need to address climate change -by the Canadian financial market. Since research on sin stock performance suggests that sin stocks underperform in markets with higher social norms (Durand et al., 2013; Fauver & McDonald, 2014; Hong & Kacperczyk, 2009) , our results contribute to theory by demonstrating that the influence of social norms related to climate change contributes to the underperformance of fossil fuel stocks in the Canadian market.
Hence, with regard to our first research question about financial consequences of divestment the study contributes to the literature by suggesting that divestment has not only an ethical component but can be a way to increase the risk-adjusted performance of a portfolio.
Furthermore, according to our results, fossil fuel divestment does not only address issues of the future, such as stranded assets (Ansar et al., 2014; Diaz-Rainey et al., 2017) , but is a way to manage current financial risks connected with climate change. It seems that investment strategies based on climate risk assumptions are rewarded by the financial market.
Furthermore, we found that re-investing the divested funds into the remaining industries resulted in higher financial returns than re-investing into a green industry index. This finding might be a Canadian phenomenon. In contrast to other countries (Henriques & Sadorsky, 2017) , analyses of the Canadian green technology industry found that because of a long period without any significant environmental regulations and climate change policies, until recently, green technology firms have not been performing in a way that qualifies them as alternative investment to the fossil fuel sector (Bak, 2017; Weber, 2016) . Future research, however, is needed to analyze whether this will change with the introduction of a stricter climate change policy, such as carbon cap-and-trade mechanisms in Canada.
With regard to our second research question, we find that divestment decreased the carbon intensity between .2 and 77 percent. Though other studies could show that the carbon intensity of SRI funds is smaller than of their conventional peers (Koellner et al., 2007) , we are able to quantify the reduction for a variety of divestment strategies. The most significant change in carbon intensity has been achieved through divesting from both, the energy and the utilities industry. Divesting only from a small group of fossil fuel related industries, such as coal and consumable fuels, has only a small impact on the carbon intensity because the portfolio weight of such high emitters is relatively small. The finding of a limited impact of divestment on the carbon intensity of divestment portfolios of institutional investors by Ritchie and Dowlatabadi (2015) can be explained with limited divestment options for institutional investors who have to follow certain investment criteria that do not enable them to divest from whole industries. This study, however, demonstrates that divestment strategies exist that are able to reduce the carbon exposure and the carbon intensity of financial portfolios significantly if investors follow a rather strong divestment approach that excludes the fossil fuel related industry including utilities.
In addition, the results of this study suggest that even in markets with a high fossil fuel industry ratio, such as the Canadian financial market, divestment can be conducted successfully.
This result is in contrast to the argument that in relatively small markets with strong industry concentration, divestment results in financial losses compared to the benchmark because of the lack of options to diversify. Since our analysis focuses on risk-adjusted returns, it seems that the fossil fuel sector does not contribute to diversification even in a concentrated market (see also A. Trinks et al., 2018) .
Furthermore, we conclude that the discussion about financial returns and divestment should less focus on possible financial losses of divestment but rather on financial losses of not divesting from fossil fuels and related utilities that are exposed to climate change risks.
According to our results, fossil fuel divestment makes sense from a financial point of view even without any ethical justification.
Finally, from a managerial point of view, we suggest that fossil fuel divestment is in-line with fiduciary duty (Richardson, 2011 (Richardson, , 2013 Waitzer & Sarro, 2012) . Based on our results, we conclude that fossil fuel divestment can be conducted without harming financial returns and the ethical divestment strategy contributes to higher financial returns according to the results of the four-factor model (Carhart, 1997 
